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(54) AUTOMATIC WHITE BALANCE DEVICE 

(57)Abstract: 

PURPOSE: To reduce an influence of chromatic 
colors with respect to the automatic white balance 
device used in a video camera or the like. 
CONSTITUTION: A block signal extracting part 4 
which divides one picture into one or plural blocks to 
obtain a representative value of the video signal in 
each block, amplifiers 6 to 8 which adjust the 
amplification factors of color signals, and a computer 
5 which calculates amplification factors of amplifiers 
are provided. Only representative values of blocks 
where the value obtained by dividing the red signal by 
a green signal is within a limited range and the value 
obtained by dividing the blue signal by the green 
signal is within a limited range and the product 

between these values is within a limited value are used, and only signals regarded as 
achromatic colors are used to calculate the amplification factors for the white balance. 
Thus, even chromatic colors having small luminance values are judged to be chromatic 
colors to extract the accurate color temperature. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim llHave the following and a central value of a video signal of each block outputted 
from said block signal extraction part is inputted into said computer, As opposed to red and 
three green and blue signals which can be found from a central value of said video signal of 
a block of each, It enters within limited limits with a value which is contained within 
limited Limits with a value which broke a red light by a green signal, and broke a green 
light by a green signal, An automatic white balance device which computes an 
amplification factor of a white balance and is characterized by adjusting an amplification 
factor of said amplifier only using a central value of a block in a case of entering within 
limited limits with a product of a value which broke a red light by a green signal, and a 
value which broke a green light by a green signal. 

A block signal extraction part which is an automatic white balance device which obtains 

data of a white balance using a video signal, divides one screen into one or more blocks, 

and acquires a central value of a video signal of each block. 

An amplifier which adjusts an amplification factor of a chrominance signal. 

A computer which computes an amplification factor of said ampUfier. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial AppUcation]This invention relates to the automatic white balance device used 

for a video camera etc. 

[0002] 

[Description of the Prior Art]In recent years, performance of the automatic white balance 
device used for a video camera etc. improves, and it is becoming in use [ the thing of the 
internal type of optical measurement which does not need an external sensor ]. As for the 
fundamental view of an internal type of optical measurement, the photographic subject is 
colorless on the average, namely, the average value of a red signal, a blue signal, and a 
green signal will become equal in a screen. However, when what is a chromatic color 
clearly occupies most screens, it will be malfunctioning if a white balance is doubled based 
on such a view. Then, a signal which is a chromatic color clearly needs to take a white 
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balance using other signals, without using. 

[0003]An example of the conventional automatic white balance device is explained 
referring to drawings below. Drawing 7 is structural drawing showing the structure of the 
conventional automatic white balance device. Drawing 8 is a figure of the vector scope for 
explaining operation of the conventional automatic white balance device. 
[0004]in drawing 7 - 1 - G signal input terminal and 2 - R signal input terminal and 3 - 
B signal input terminal and 4 - a block signal extraction part and 55 " as for B signal 
amplifier and 9, G signal amplifier and 7 are [ R signal output terminal and 11 ] B signal 
output terminals G signal output terminal and 10 R signal amplifier and 8 a computer and 
6. 

[0005]In drawing 8. the B-Y axis vertical axis of a horizontal axis is a R-Y axis, and a slash 
part expresses the range which consists of an R signal below fixed [ with the level of R-B 
which lengthened B signal ]. 

[0006]The chrominance signal inputted into the G signal input terminal 1, the R signal 
input terminal 2, and the B signal input terminal 3 is inputted into the block signal 
extraction part 4. In the block signal extraction part 4, the video signal of the 1 field is 
divided into 48 blocks of the width 8x length 6 like drawing 2, and the average value of R 
signal within each block, G signal, and B signal is outputted. 48 sets of R signals outputted 
from the block signal extraction part 4, G signal, and B signal are inputted into the 
computer 55. Within the computer 55, the differential signal of R-B which lengthened B 
signal levels each firom 48 sets of R inputted signal levels each is calculated. The calculated 
differential signal is compared with a certain threshold-limit-value level, and R signal of 
the block included in the range with the differential signal, G signal, and B signal 
integrate with it. 

[0007]This range does not have so large a difference of an R signal like the field of a slash 
and B signal in a vector scope with which it expresses to drawing 8. i.e., it is a range judged 
that a video signal is neither red nor a blue chromatic color. Next, the amplification factor 
for white balance adjustment is calculated firom the integral value of R signal, G signal, 
and B signal. The amplification factor to R signal for white balance adjustment is obtained 
by breaking the integral value of G signal by the integral value of R signal, and the 
amplification factor to B signal is obtained by breaking the integral value of G signal by 
the integral value of B signal. Thus, the amplification factor of the R signal amplifier 7 and 
the B signal amplifier 8 is adjusted with the calculated ampUfication factor, and the signal 
which the white balance was able to take is outputted fi-om the G signal output terminal 9, 
the R signal output terminal 10, and the B signal output terminal 11. 
[0008] 

[Problem(s) to be Solved by the InventionlHowever, in the above conventional composition, 
since the signal with a low luminance value had little signal quantity and the value of R-B 
was small even if it was a chromatic color, it was judged that it was colorless, it was 
treated as data of a white balance, and there was a problem that extraction of an exact 
color temperature could not be performed. 
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[0009lAn object of this invention is to provide the automatic white balance device which 

can reduce the influence of a chromatic color. 

[0010] 

[Means for Solving the ProblemlA block signal extraction part which divides one screen 
into one or more blocks, and acquires a central value of a video signal of each block since 
this invention attains the above-mentioned purpose, It has an amplifier which adjusts an 
amplification factor of a chrominance signal, and a computer which computes an 
amplification factor of said amplifier, A central value of a video signal of each block 
outputted from a block signal extraction part is inputted into a computer, It enters within 
limited limits with a value which broke a red light by a green signal to red and three green 
and blue signals which can be found firom the central value, Only a central value of a block 
in a case of entering within limited limits with a product of a value which is contained 
within limited Hmits with a value which broke a green light by a green signal, and broke a 
red light by a green signal, and a value which broke a green light by a green signal is used, 
An amplification factor of a white balance is computed and it has composition of adjusting 
an amplification fiactor of said amplifier. 
[0011] 

[Function]By the above-mentioned composition, this invention is contained within limited 
limits with the value which broke the red light by the green signal, By using only the 
central value of the block in the case of entering within limited limits with the product of 
the value which is contained within limited limits with the value which broke the green 
light by the green signal, and broke the red light by the green signal, and the value which 
broke the green light by the green signal, Since it can be judged as a chromatic color also 
with a chromatic color with a low luminance value, extraction of a more exact color 
temperature can be performed and a white balance can be adjusted more correctly. 
[0012] 

[Example]Hereafter, the automatic white balance device of one example of this invention is 
explained, referring to drawings. The block diagram in which drawing 1 expresses the 
composition of the automatic white balance device of one example of this invention. The 
figure in which drawing 2 shows the image block of the automatic white balance device of 
one example of this invention, A flow chart for the block diagram and drawing 4 in which 
the internal configuration of a block signal extraction part [ as opposed to R signal in 
drawing 3 ] is shown to explain the flow of calculation of the computer of the automatic 
white balance device of this example, and drawing 5 are the classification*by-color cloth 
figures for explaining operation of the automatic white balance device of this example. 
[QOlSl drawing 1 - 1 - G signal input terminal and 2 - R signal input terminal and 3 - B 
signal input terminal and 4 - a block signal extraction part and 5 " as for B signal 
amplifier and 9, G signal amplifier and 7 are [ R signal output terminal and 11 ] B signal 
output terminals G signal output terminal and 10 R signal ampUfier and 8 a computer and 
6. drawing 3 " 12 - a horizontal counter and 13 " a switch and 14 - the 1st integration 
circuit and 15 - the 2nd integration circuit and 16 - as for the 6th integration circuit and 
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20, the 4th integration circuit and 18 are [ the 8th integration circuit and 22 ] vertical 
counters the 7th integration circuit and 21 the 5th integration circuit and 19 the 3rd 
integration circuit and 17. In drawing 5. a horizontal axis is a B/G axis and a vertical axis 
is a R/G axis. 

[0014]Explanation of operation of this example constituted as mentioned above will first 
input into the block signal extraction part 4 the chrominance signal inputted into the G 
signal input terminal 1, the R signal input terminal 2, and the B signal input terminal 3, 
respectively. In the block signal extraction part 4, the video signal of the 1 field is divided 
into 48 blocks of the width 8x length 6 Uke drawing 2 . and the integral value of R signal 
within each block, G signal, and B signal is outputted. Operation of the block signal 
extraction part 4 is explained in detail paying attention to R signal. 

[0015]In drawing 3. the switch 13 chooses the 1st integration circuit 14 first with the 
beginning of an effective horizontal scanning period, and R signal inputted into the switch 
13 is inputted into the 1st integration circuit 14, and it integrates with it. In the horizontal 
counter 12, a clock signal is counted, a control signal is sent to the switch 13 after one 
eighth of the time of an effective horizontal scanning period, the switch 13 chooses the 2nd 
integration circuit 15, and the switch 13 inputs R signal into the 2nd integration circuit 15. 
The 2nd integration circuit 15 is integrated with the following 1/8 effective horizontal 
scanning period R signal. Thus, it integrates with R signal one by one with the 3rd and 4th 
integration circuit, and when an effective horizontal scanning period expires, the input of 
R signal to the 8th integration circuit 21 is completed. 

[00 16] When the effective scan period of the following scanning line starts, again, the 
switch 13 chooses the 1st integration circuit 14, and R signal integrates the 1st integration 
circuit 14. Thus, although R signal finds the integral for every scanning line, at the vertical 
counter 22, the number of scanning lines is counted and a control signal is sent to the 
integration circuits 14-21 after one sixth of the time of an effective vertical scanning period 
in the meantime. Each integration circuit which received the control signal outputs the 
integral value which each integration circuit holds as an output signal of the block signal 
extraction part 4, and the contents of each integration circuit are reset. 
[00 17] When the effective scan period of the following scanning line starts, integration is 
successively repeated from the 1st integration circuit 14, and each integration circuit 
outputs an integral value as an output signal of the block signal extraction part 4 again 
after the next 1/6 effective vertical scanning period. Thus, eight integral values will be 
outputted for one sixth of every time of an effective scan period, and all of the integral 
value of 48 blocks will be outputted at the time of the end of an effective vertical scanning 
period. This operation is performed also about G signal and B signal, and the signal of 48 
block x3 is outputted on one screen. 

[0018]48 sets of R signals outputted firom the block signal extraction part 4 as mentioned 
above, G signal, and B signal are inputted into the computer 5. Next, the flow of calculation 
within the computer 5 is explained along with drawing 4 . 

[00 19] Within the computer 5, 48 sets of inputted R signals, G signal, and B signal are first 
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stored in a memory (23). Next, the value (R/G) which broke R signal of the 1st block by G 
signal of the same group, and the value (B/G) which broke B signal by G signal of the same 
group are calculated (24). Next, it is calculated whether (R/G) is contained in the range of 
0.5 to 1.5, and (B/G) is contained in the range of 0.5 to 1.5. 

[0020]The following block is calculated if either of (B/G) is not contained in the range (29). 
(R/G) When all of (B/G) are contained in the range, the product of (R/G) and (B/G) is 
calculated (26). (R/G) Next, it is calculated whether the product of (R/G) and (B/G) is 
contained in the range of 0.8 to 1.2 (27). The following block is calculated if the product of 
(B/G) is not contained in the range of 0.8 to 1.2 (R/G) (29). When the product of (B/G) is 
contained in the range of 0.8 to 1.2 (R/G), it integrates with R signal of the block, G signal, 
and B signal (28). 

[002l]Next, same calculation is performed to the 2nd block. Thus, the range calculated is 
expressed in the field of the slash of the figure shown in drawing 5 . 48 [ and ] - (30) which 
calculates the amplification factor for white balance adjustment firom the integral value of 
R signal which fulfilled colorless conditions by the computer 5, G signal, and B signal after 
this calculation is made to all block. The amplification factor to R signal for white balance 
adjustment is obtained by breaking the integral value of G signal by the integral value of R 
signal, and the amplification factor to B signal is obtained by breaking the integral value of 
G signal by the integral value of B signal. 

[0022]Thus, the amplification factor of the R signal amplifier 7 and the B signal amplifier 8 
is adjusted with the calculated amplification factor, and the signal which the white balance 
was able to take is outputted firom the G signal output terminal 9, the R signal output 
terminal 10, and the B signal output terminal 11. 

[002 3] Although the spectral characteristic of a light source is generally expressed with a 
color temperature, when an achromatic color is picturized with a light source with a high 
color temperature, compared with G signal, B signal is large, and R signal is outputted 
small. When an achromatic color is picturized with a Ught source with a color temperature 
low on the contrary, compared with G signal, R signal is large, and B signal is outputted 
small. When the signal which standardized the signal which standardized R signal by G 
signal by X, and standardized B signal by G signal was set to Y and an achromatic color is 
picturized with the light source of various color temperatures, this X and Y are distributed 
near XxY=l on the coordinates of drawing 5 . If the color temperature of a light source is 
made into the range of 3000K to 8000K, X and Y will go into the range of 0.5-1.5. Thus, 
since the amplification factor of a white balance will be computed only using the signal 
considered that it is colorless to use only the signal which entered into the decided range, 
the amplification factor of** is obtained for more exact white balance adjustment. 
[0024]Although the white balance is adjusted using the signal before going into the 
amplifier for a white balance in this example, the same effect can be acquired even if it 
uses the signal which required the white balance control after the amplifier for a white 
balance, as shown in drawing 6 . 
[0025] 
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[Effect of the Inventionllt enters within hmited limits with the value which broke the red 
light by this invention with the green signal as mentioned above. By using only the central 
value of the block in the case of entering within limited limits with the product of the value 
which is contained within limited limits with the value which broke the green light by the 
green signal, and broke the red light by the green signal, and the value which broke the 
green light by the green signal, The amplification fiactor of a white balance will be 
computed only using the signal considered to be colorless. 

Therefore, since it can be judged as a chromatic color also with a chromatic color with a low 
luminance value, extraction of a more exact color temperature can be performed and a 
white balance can be adjusted more correctly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing llT he block diagram showing the composition of the automatic white balance 
device of one example of this invention 

[Drawing 2]T he figure showing the image block of the automatic white balance device of 
one example of this invention 

[Drawing 3lT he block diagram showing the internal configuration of the block signal 
extraction part to R signal 

[Drawinp 4lT he flow chart showing the flow of calculation by the computer of the 

automatic white balance device of this example 

[Drawing SiT he classification"by -color cloth figure for explaining operation of the 
automatic white balance device of this example 

[Drawing 6lT he block diagram showing the composition of the automatic white balance 
device of other examples of this invention 

[Drawing 7lT he block diagram showing the composition of the conventional automatic 
white balance device 

[Drawing SiT he vector scope figure for explanation of the conventional automatic white 
balance device of operation 
[Description of Notations] 

1 G signal input terminal 

2 R signal input terminal 

3 B signal input terminal 

4 Block signal extraction part 

5 Computer 

6 G signal amplifier 

7 R signal amplifier 

8 B signal amplifier 

9 G signal output terminal 

10 R signal output terminal 
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1 1 B signal output terminal 

12 Horizontal counter 

13 Switch 

14 The 1st integration circuit 

15 The 2nd integration circuit 

16 The 3rd integration circuit 

17 The 4th integration circuit 

18 The 5th integration circuit 

19 The 6th integration circuit 

20 The 7th integration circuit 

21 The 8th integration circuit 

22 Vertical counter 
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